
TAXONOMICREVISION OF
THE GENUSSARCOLAENA
(SARCOLAENACEAE)1

iher of the Malagasy en

tification of the genera o

Iftnic l.miilv Sareolaena, eac. arc Lest rooked l.\ recognizing c

Sarenlaeiiaeeae and s|»-< ics of Sun nlanm arc provided, as well

/»; and complete dcscri| >l ion- ol il- species. Two s ndiflora and S. mulliflor

Madagascar is the world's fourth largest island

with a land area of approximately S*)().00() kn:

Lying in the Indian Ocean about 100 kin southeast

dI III. \ln. an iiianilan.l. il extends 1050 km In. in

12° to 25° latitude south (Griffiths & Ranaivoson,

1072). Madagas, ai the island separated from the

African coastline in. .re llian 1 00 million vears ago

(Rabinowitz et al., 1983). However, debate about

it- pnlenposilinii I., lore id,- breakup ..I "(amdwan-

al. (1983), Madagascar was attached to Africa along

llic Soinalian. Ken\an. and Tanzanian coastlines. A
more recent study of the paleomicroflora of Tanza-

nia and Madagascar by Hankel (1993) suggested

\ M i
gas, ai u,h contiguous with \n I n I

south, along the sonlhcasl Ken\a. Tanzania, and

northern Mo/ainlii.|iic coasts.

Since its separation from the Urican mainland.

wide

of habil its long geographic isolation have

resulted in unusually high levels of ciidenusm ol

planls and animals. Its unique lloia has resulted

Irom the per-i-leiicc of i, li. l.i\oiii.ini,- -roups a--

ated with the process of numerous localized

island- (Wluttakcr. 1000;,. \| t ho„gh

has a varied and rich f

natch it is pooiK , liaracleii/ed and. most frustrat-

ing of all, some species of plants will disappear

beloiv th,\ arc even known scientifically. Kslimales

ol the si/.e o| the llora and levels ol endemism vary

widely, rhillipson (1994) suggested that the known
Malagas Mora has 9345 species, of which 7581

181 %) an- endemic. Lowry (1992) estimated that

75% of the 10,000 to 12,000 native species found

in Madagascar are endemic. Perrier de la Bathie

(1936) estimated 20% of the 1289 plant genera

were endemic. Despite modern tavonomio revision

for some families and many descriptions of new

the floi

IT.

genera and al... si ; I -p,-. u-s \\ nlnn S m t.laci a

ceae, one of the larger genera is Sarmhirno with

eight species recognized here, on,- of which is re-

cently described (Randrianasolo ,K Miller. lOO]).

The genus is well defined within the family by mor-

ph« ..< ! . Lara, tcrs such as prefoliation traces on

leal surfaces and ovary locule

only two ovules. However, limit:

have been poorlv defined in previous

studies. The present study incorporate:

acters from morphology t

Stm-ohiriKi. The number

study has increased great

b

ico, 1952a), permitting much better i

udy is to resolve spe-
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wiiltK <ibc> void/very widely obovoid

serieeous/srtaccoiis/liirsute/spreadii

>vate/widely ovate/very widely ovate/w

"I il n.u miIi nl

rit's delimitation within Surcoiacna. to t Li f if v no-

menclalural problems, m< hiding le< tol\ pilication ol

taxa, where nece- i i| riate, and to gen-

«'ial. a i in U < i ... •_
«

i-.li li at merit for the ge-

nus I' i i 'I- I <!. - i p ids .1 -| . cies, as well as a

key for their identification, are provided.

Over 200 herbarium specimens were examined,

will) .nidilic ii il ..>ll<-.Tii»ns iiuidc du'iiii; iield s'ud

ies from 1992 to 1993 in Madagascar. To under-

within and among populations. 5-10 ii i

species when feasible. For each of these, 3 different

collection numbers wen made. distributed from die

in varying developmental stages as well as flowers

were collected and preserved in form. .

acid/ethanol (FAA) (Radford et al., 1974) to sup-

plement material available bom berb.u mmspeci-

mens. Kcological arni edapiuc data wei. compiled

supplemented with field

id herbarium labels md

,„ v.- morphological characters were mea-

i recorded for each specimen (Table 1).

isly ranging characters such as leaf length

were mi' isurcd and re. .ml. d. Oualitalm

s. such as shape, form, position, or tex-

orm to Radford et al. (1974) and Hickey

F Sarcolae

(1973).

The Sareolaenaceae are the largest often angio-

sperm families endemic to Madagascar (Takhtajan,

1997; Table 2). The family is concentrated in the

eastern and central region-. ..I Madagasi ai \ lew

genera reach the Samhirano region in the north-

'ery few members occur in the western

['lie tamiK consists :>l tie. s or 4m. 1

;a!e. simple, entire, peisisten! , nd s'ipi

- « ni mini U < < I s mbil urn
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Leptolaena Thouars (1806)

\ln:nl,„;,U I'llouaiB (1806)

Xyloolaena Baillon (1870)

Xerochlamys Baker (1882)

Flowers arc perfect and regular, with 3 to 5 sepals

md 5 to 6 petals. Tin numU i nl stamens varies

.mm 5 to 100, and the ovary is superior and has 2
A( . cording to Emherger (1944), Sarcolaenaeeae

:o 5 locules. An involuere is present, and a nee-
„,,„,„,„,,, ,,.„,„ „,,. Th( .

;|||
. s (|un ^ , h( . Cr e,aceous

u'.'l'n'snn!' als l^TST" ^^ '"
* ^^ (fr0m 141 ! ° 65 MYA)

' ^ ^^ "*"
wee s e ai« pt a s.

probably widespread throughout Gondwanaland.

His hypothesis was later supported by the finding

momiM.I. Ml U A l. IIIM'otn
f Xyloolaena- type pollen of estimated lower Mio-

_,. .. . . . .. r c ,
eene age from the Cape region of South Africa

III'' IH-I .If- 1 !'
'

-; I'. |, - .,1 S., |l( ,|,, ,,;,-
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colaena
-

>n il.
.

U i il>l n I

;>v Aubert Du l'elil l(. i i lK*.0i>l I In- original
, ,.,..,. ., ,

,. .. , . •
l j ir i'

thai Ihe . -im.-iiI . n-lt nar .li-lnhi.lh.n -.ii Ma. u-as
lailllK dr.MTiplloti I I

!
hi I « I' .vo

, , *r i^rrechslini
1 1 i . I 1 1 1 hllld Af HCa Tat ll"

presence of 3 sepals anil

. The original 1

mam ixl
using the < in-ek . hi, una m Luna, meaning superior

or exterior tunic. Other names [impose. I altei

Chlaenaceae include Sarcolaenaeeae Camel (1881) S1STKMATIC l-OSITION OK SAKCOI.AKNACKAK

and Rhodolaenaceae Bullock (1057), of which Sar-

colaenaeeae was conserved (Greater et al., 1994). Tht> relalionsh.ps and sv-tcnatic positioning of

Since Thouars's publication in 1806, six additional Sarcolaenaeeae have been unclear. The wide di-

genera were subsequently described in the family. versi, y (,t opinions on the relationships of Sarco-

Baker (1882) described Xerochlamys with its dry laenaceae fias included placement in Theales

involucre, numerous stamens, and ovarv containing (Hutchinson. I<>20: Cmnquisl. 1981), Ochnales

2 to 4 ovules per locule. Two genera. Xyloolaena (Hutchinson. |073|. or Malvales (Heywood, 1978;

and Eremolaena, were added by Baillon in 1879 Takhtajan, 1980; Dahlgren, 1983) (Table 4). The

and 1884, respectively. Penlaehlaena, with its in- presence of imbricate sepals suggests placement in

volucre reduced to 4 or 5 bracts subtending two the Theales. Ilowewr. the presence of mucilage

sessile flowers each with a large disk and unequally cells, stratified secondary phloem in the cortex

sized and free stamens, was described by Perrier (Outer & Vooren, 1980), as well as malvalic and

de la Bathie (1920). Hecenllv. Perrieradendron was sterculic cyclopropene fatty acids (Gaydou & Ra-

described by Cavaco (1952c) bused essentially on manoelina. 1983) are all characters allying with

its ovary and fruit characters. Finally, Mediusella Malvales. Moleculai slu.K based on rbcL and atpB

was segregated from Irptolaeiui l>\ Hutchinson in sequences slmngb suggests that Sarcolaenaeeae

1973 (Table 3). Sanolaena Thoiiar- was chosen as belong to an expanded malvalean clade (Alverson

the type genus of the family (Greater et al., 1994). et al., 1998; Bayer et al., 1999).
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e.rf.heWl™ Table .">. Oeneric relationships within Sarcolaenaceae

References

"
Characters Group 1 Schizolaena

Secondary phloem Outer & Vooren Ylakalcs
Rhodolaena

(1980)

Secondary xvlcm Outer & Schutz Mahals

Pentachlaena
Pollen morphology Takhtajan (1983) MaKalcs

Petiolar anatomy Takhtajan (1983) \1alvalc. Pernerodendron

Patty acids Gavdou & Hamanoeli

na (1983)

- Vlalvalcs

Vessel length & di- Hutchinson (1973) Ochnalcs
H. Perrier, which all have type III pollen (Straka,

Sepals aestivation Cronquist (1981) Thealcs 1963). Type III pollen is characterized by discon-

rbcL sequence data Alverson et al. (1998) \lal\alc. hn Kills riders lirsidc tin aperture loi rn ug 1; :ni

<ill>\\ sequence <lala Bayer et al. (in press) Malvales gles, with each connecting the polar regions of

; grains of the tetrad. Genera of Sai

can be distinguished by the following kc\. modified

from Capuron (1970).

Cavaco ( 1

9

r
)2

cies in Sarcolaei i
<

| I
- "

|
, h •

10 genera with 35 species for the family, elevating

1/ usella Cavaco of

Leptolaena to independent generic rank (Table 3 1.

I louevei, this elevation of the subgenus Medinseihi

to generic rank was not validly published until

Hutchinson's correct combination in 1973. Gold-

blatt and Dorr (1986) further published the same
combination with a more direct reference to the

place of valid pi basionym. Hutch-

inson's error by giving a secondary bib I

citation does not invalidate his publication based

on Article 33.3 of the Code (Greuter et al., 1994),

rendering (inldhlall ai:d Dorr's : omhinalinn super-

fluous.

Previous hypotheses of re hit Kinships among gen

era in the Sarcolaenaceae are varied and oi'len con-

flicting. Capuron (1970), by his own observations

and the previous work of Straka (1963), recognized

lout l;i\oii:>iiiir gro-ipings .(i S; renl.u n; r, ,i, (Tables

5 and 6). The first group proposed by Capuron

(1970) comprises Xyloolaena Baill., Sarcolaena,

ling Xerochlamys

and Mediusella), all genera with a well i ,. , ,|

involucre with one to two flowers at anthesis. The

second and third groups each contain a single ge-

nu-. Sell, ilacna Thouars and Hhodohu na I ho.iars.

respectively. Schizolaena shares many characters

with the first group but differs in its small, -imph

pollen tetrads, which Straka (1963)

d to as pollen type I. Rhodolaena has the

jollen type as group 1 but has a reduced

•re at anthesis. Group 4 contains Eremolaena

Perrier odendron Cavaco, and Pentachlaena

ith abundant endosperm: seminal integ-

olucre partially or completely enclosing

/ver buds and well developed at anthesis.

Flower buds partially enclosed in the

Xyloola,

involucre: ovules (l-)2(-4) per locule.

4a. Stipules fused into a single sheath:

inflorescence bracts fused.

5a. Leaves with induplicate prelol-

preloliation traces: ovules 2(

4) per locule Xerochlan

lb. Mipules tree from one another: in-

llorescence bracts free.

6a. Stamens numerous; ovary 3-5-

locularwith (1)2-3 ovujes per

locule; pericarp of fruit t lig-

nified Mediuse

6b. Stamens 10; ovary 3-locular

" /'/.'-/.,--,;,
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In his hook Histoire.s ties vegetaux recueillis dans

les lies australes d'AJrique, Du Petit-Thouars (1806)

des, -i il •«-
I San <>!,!, //</. This u,i'iin> had |.r.\ iou>l\

been called Tantalus in an unpublished manuscript

by Ferdinand de Norohna. a Spanish botanist who

worked in the eastern rainforest ..I Madagascar iDu

Petit-Thouars, 1806). Later, the French botanist A.

L de Jussieu used the name Kin ><; upas. refining

publish il because Thouars emu meed him that

there were more distinctive characters (Du Petit-

Thouars, 1806). Thouars's publication was the first

valid description ol \in-nlaena, winch means

lleshv. exterior tume ni covering, referring I,, tic

involucre Thouars initial description of Sarcolaena

included three species: S. multijlora. S. amphora.

and S. grandiflora.

All studies of the genus beyond basic morphol-

ogy such as pollen (( !.it l< |ui-t . I
< >(> 1). wood anatomy

(Outer & Schutz, 1981), bark anatomy (Outer &
Vooren, 1980), floral morphology (Koechlin. 1072).

cytology (Goldblatt & Dorr, 1986), and chemistry

(Gaydou & Ramanoelina, 1983) have been parts of

broader lamilial siirvev>. These have been gener-

allv based on generic representatives with lew spe-

cies from San-alai'tia. As an example. I ,nldbl ill i:d

Dorr (1986) reported chromosome numbers in Sar-

ti)lacna ['In 22) but tor onl\ the species >'. oh-

longijolia and S. multijlora. The most recent sys-

tematic treatment of Sanolarna is that ol Cavaco

(1952a). However, according to our observation-..

the characters thai he used to delimit species vary

conlimioiislv. cspeeialb lor species uilh overlap-

ping geographic lauges Despite ( apuron's H ( '70)

proposal that San »/arna might be only a single

variable -p.eres. , urreiilb available morphological

evidence, such as leal -,i/e. nuinbci ol slam. us. and

iiivolucral induiiieiiliun. supp,.rts (avaco's criclu-

sjon that the genus, although varying more or less

Cavaco (1952a) cited only 28 collections, as op-

posed to the 210 cited in the present study. This

enhanced number of collections for studv makes

possible a more precise circumscription of morpho-

logical variation ol species, with the realization that

some characters previoijsU assumed to be constant

do vary over the geographic range of a species, for

example. >'. multiflora Thouars. previousb charac

terized by only a single pair of prefoliation traces

mav. in tad. have from one to three. I In- vai iabh

pattern of leal traces has also been d. moiislialed

a Thouars and S. oblongijolia F.

Gen

' F(. A

Madagascar is generally considered to be divis-

ible into two major phvtogeographic regions (Perrier

de la Bathie, 1921; Humbert, 1927; Koechlin et

al., 1974). These Eastern and Western Regions are

ill
l

i
I < I <l mains. Four East-

tains (>2000 m), and the Sambirano. Two Western

domains occur: the western and southern. Sarco

!,ir>ia'~ distribution is restricted t . . three Pastern

domains, n.irneb eastern. Sambirano. and central

(Fig. 1).

The eastern domain ranges from the coast to

about 800 m and from Vohemar in the north to

Tolagnaro in the south, and envois almost the entire

eastern coast (Fig. 1). Five species, S. multijlora.

S. grandiflora, S. eriophora. S. delplunnisis Cavaco.

and >'. humhertiana Cavaco. occur here, and all

except .S. eriophora are endemic.

The Sambirano domain in northwestern Mada-

gascar is included in the Eastern Region because

of climatic affinities (Perrier de la Bathie, 1921;

Humbert, 1927; Koechlin et al, 1974). The range

ol >. i-o,lonnrhlam\s Maker is esseut i.dl v confined

to this Sambirano domain with possible extensions

slightlv north or east (e.g., Eaux et Forets Tamatave

66 [P]).

The central domain is an uneven plateau ranging

, ;;u.» t,, Jon,) ,:

Isalo plate an fhree species occur in this domain:

S. eriophora in the central part (Ankazobe) and

close to the eastern edge ( Anjozorobe); S. oblongi-

joli.i on western and southwestern slopes between
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Phytogeographic subdivisions

of Madagascar (Humbert 1955)

r'igurc I. I'ln tomographic subdivisions of Madagascar.



!
"><»<> ml 2000 in. ,,.1,1 S. isalocn.si* \ \\ iidl'i n.i

solo & J. S. Mill, confined to the Isalo region.

Species of 'Sarcoluena occur in a greal diversih

of habitats. These van Iroin mt\ humid, wet areas

without a dry month (rainfall 2000-3500 mmper

year) to areas where the dry season lasts lor 5 <>

months | rainfall 1000-1500 mmper year) ((.rilfilhs

& Ranaivoson, 1972; Koechlin et al., 1974). Pop-

ulations rari-e limn ill.- lowland lo high clevalimial

sites (1500-2000 m). Sarcoluena occurs in ever-

green forests on lalcnlic soil, littoral lorcsls on

sand, or selerophyllous forests on rocky subslrales

where water and nutrients are quite limited. The

whir \analion in habitats ma\ account for the \ast

differences in ph. nohpi. expression present in a

taxon. Among and within species, many morpho-

logical characters vary continuously, perhaps re-

of Sarcoluenu in wet, lowland areas tend to have

large leaves with few hairs on the abaxial surface,

while those in dr\ anas have -mailer, more pubes-

cent leaves. Tree si/, also decreases with increas-

ing el. nation and decreasing rainfall. The most ex-

treme case is the geographically isolated population

ol S />,//,-.. M.s., ,|| 1-,, I, . u |„ ,, ,:,;,, dual planls di-

play very reduced leaves less than 6 cm long and

very pubescent involucres.

Species of Sumtlucna also oeeups an important

place iii Malagasy vegetation. Sarcoluenu

and N. gruiulijlota are the most common canopy

forests. On the western slopes of the central do-

main, at an aliunde |>, iwe.n .".Oil and 1600 m, S.

- - lh< se. ond dominant species alter

iupacu Ih./ch It.iill (fiiplmrhia. eae/l 'apaeaeae) in

Tapia lorcsls. S,nc<>lacnu oblongifolia has a tre-

this part of the island. More interestingly, our field

observations indicate that it even outenmpctes / .

bojcii because it is the unl\ woo.K species that pei-

that have been severely and repeatedb burned

(Fig. 2A).

Criffilhs and Ranaivoson (1972) recognized two

seasons in Madagascar: the summer (rainy and hot)

starting in November and ending in April, and the

winter (cool and dry) from May to October. The
leasl rainlall and the lowest temperatures in the

eastern domain occur from August through October.

Cava..
i (1052b) speculated a relationship between

rainlall. temperature, and flowering time lor >',//

eolnenu species, lie staled thai species growing in

the eastern and Sambirano domains, such as N.

multiflora, S. eriophoru, S. delpbincnsis, S. gruntli

flora, S. cni/nrwi li!<im\s. and N. luimbertiunu, flow-

eied dill itii: the di i< -I monll> w l'i low. si 'empei

ature. Species such as S. oblongifolia and S.

•«•'•»< "-'•• i'"iii ll m ' r .i 1 .1. ii am ll-.wercd during

the last three months of the rainy season While

our field ohsenalinns and s|ud> of herharmm spec-

imens indicate that Cavaeo's predictions appeal

generalK accurate, there are (dearly exceptions.

•.g.. /.')'. ' J . 1- S e ". '
, , d .W. >IML

in early July, and not October or November. This

anthesal a

has been previously recorded

or dispersal of Sarcoluenu spe-

ll observations suggest these spc-

tiall to mcdiiim-s . •
! !„ . >

evidenced by bright coloration ol

copious nectar. Further pollinatior

for a better understanding ol lliis

Species of Sarcoluena are all ( lensely branched

trees, with more or le* ;s conic en >wns. Tree height

ranges from 3 to 20 rr i, varying a ccording to local

climatic and edaphic conditions and thus having

little utility as a taxon* ter. For example,

S. oblongifolia stands only 3-6 m tall at col de

\l Isnaiie and Ambositra.

However, in Ingaro forest, a mui :h wetter region,

these trees reach 15 l u in heigh t (Moral 3172 &
3323).

Blades are smallest in S. isaloensis (2.5-5.3 en

long, 0.5-1.1 cm wide) and largest in S. multiflon

(8.5- 1 5.5 cm long, 3-6.5 cm wide). Leaf length an<

width are quite variable within species and cai

only be used to separate species when I. lad. si/«

do not overlap. Leal shape in Sarcoluena alsi

or narrowly elliplic lo elliptic, narrowly ovate. ,.

ovate, even oblai . i. >'. ,<,!) iiiiicnsis oi ob

ulale. sericeous petiole- that range from 4 to 2(

mm. Leaf texture is coriaceous. Pairs of I races Ii.

on each side ,.i the midribs due lo mduplicate pre

foliation (Figs. 2B. 3 A). These traces are unique t>

Sarcoluena in the family, although S. i.su/ociim^ ap

pears not to have them The number of pairs o
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IE

tative and floral mor

-B. Inflorescence an.

I). Flower and involu

<U>£\ of Survoluenu. —A. S. oblongifolia as a < loin in

avcs ol'.S. multiflora. —C. Inflorescence with opened <

s of .S. oblongifolia.

seful for species recognition. In all species, leaf Capuro

urfaces are sericeous with T-shaped hairs. There flower

re usually fewer hairs on adaxial surfaces. Abaxial much i

iirfacrs arc also alvvavs covered In stellate scales.

lowever, the density and presence or absence of liNVOLl'i

airs on leaves are variable characters and there-
Jn ^

>re o| limited diagnostic value.

Inflorescences in Sarcolaena are terminal or sub-

I- nniri I .In I ii. i . , i h anrs with up to

30 flowers (Fig. 2B, C). This fertile axis may be

reduced to a solitary, axillary flower in S. humber-

tiana. Capuron (1970) observed that small-lloweied

I

i eis per inflorescence and that

ad I ewer. Wedid

Involucre as considered here was defined by Ca-

puron (1970) as a structure distinct from the peri-

anth of the flower (Fig. 2D). It is not a receptacle

as implied by Cavaco (1952a, 1952b). However.

the homologous nature of the involucre in Sarco-

is well developed at anthesis. This is in contrast to

some genera of Sarcolaenaceae such as \ \lonlacnn.

Rhodolaena, Pen.tachlae.na, Eremolaena. and Pri-

on, in which the involucre mav -iihteml



5-7 i i Ion*:, and ,

r
i <) i

7.5-12 mmlong and 8-11.5 mmwide in S. gran-

diflora. Involueral shape also varies from widely to

verv wideh obovoid. Thr i(i\ olmn- consists of two

disliiu I parts with the body or lower portion and

the top or upper pari divided into separate teeth at

a.ilh.sis (Fig. 3B, C,). The involucre is covered by

brown to light brown bans ol variable length. In

species d,-,, riplions. short hairs arc delincd a- less

than 1 mmlong, and long hairs are longer than 1

inin. Hans on involucres of Sarcolaena vary in

Ivprs of indumentum (Steam. I

(
'

l >2): (1) sericeous—

with > 1 mmlong, appressed, straight, silky hairs;

(2) setaivoius —with > 1 mm long, appressed,

straight, thick, bristle-like, dense hairs; (3) hir-

sute —with > 1 mm long, erect, straight, dense

hairs: (1) spreading hairs —with > 1 mm long,

spreading, curved hairs.

Terminology describing aestivation follows that of

P. F. Quer (1953). The calyx of Sarcolaena is di-

absepaloiis with three equal sepals, which are

abaxialb brown and have long appressed hairs

forming apical lulls (Fig. M].\. Sepals arc membra-

naceous, contorted, and occasionally imbricate. \u

exception is .S. humbertiana, which was reported to

have five unequally sized sepals (2 small and 3

large) (Cavaco, 1952a, 1952b). Sepals are always

n. iidej within the involucre. Sepal shape varies

from ovate to very widely or widely depressed

ovate, and size ranges from 2 to 8 mmlong and 1.5

to 3 mmwide. The length and width ol sepal- van

continuously vvilhm and aiming species, hut these

measures can be used to separate species when

Ml species of Sarcolaena have a I

r yellow corolla (Fig. 2D). The petals are free, ob-

vate. rianowed al the base, glabrous, memhrana-

eous. contorted, and ratine in size from I
_' to 23

im long and 6 to 15 mmwide. As with the sepals,

Stamen number varies considerably throughout

the Sarcolaenaceae. It ranges from 5 tolO in Lep-

tolaena (sensu stricto) to 80 to 100 in Perrieroden-

dron Cavaco (1952a). In Sarcolaena, stamens are

, ha- SA i i stamens; S. multiflon

i 30 to 40. All < I!)

Anthers in Sarcolaena are dorsifixed. introrse. and

bitheeale dehiscing by longitudinal slits. Tbe\ are

iii. i ! tin c orolla but

L,«-ueialb shocci than ihcsivle. filaments are gla-

brous, slender, and twisted al the, bases (Fig. 2I».

The pollen of Sarcolaenaceae is shed in tetra-

hedral tetrads. Three major types of pollen have

been recognized in the family by Straka (1
( )63,

1964, 1971, 1975) and Carlquist (1964). However,

a more recent study by Nilsson and Randrianasolo

i I''"
1

') -egg. -|< d I
'.!• !\ p. s ol p .11. n According lo

Nilsson and Randrianasolo (1999), Type I is the

Schizolaena-lype and includes the genus Sclu:nl<ic

na with small (25-40 pm) and simple tetrads, tri-

colporate or porate pollen grains with the tectum

varying from scabratc to vcrriicate. rugulate, or fo-

! i

i
i

ilso la. k i. us, d

ridges. Type II is the larger Sarcolaena-type (75-

120 (im). which includes Sarcolaena, Leptolaerui,

•i.i, and Xyloolaena. Here, pollen grain-

ridges. Type III corresponds to the Er-

emolaena-ty-pe.. This includes only E. rotundifolia

iF. I.eiard) Danguv and presents relativcU simple

tetrads ca. 70 pm in diameter. Type IV, or the Per-

o/i-type, is defined as large tetrads (
|.->

"' ii, Is a smooth to. turn .\in\ is known from

:> na, Perrierodendron, and one of the Iwo

species of Erenwlaena (E. humblotiana Haill ! The

of this last type also is characterized by

ridges. While pollen mor-

useful for elucidating generic

relationships, Sarcolaena species all share Type II

pollen with only slight stru. luial differences.

Hence, pollen is of little Use tor delimiting spei les

or elucidating relationships within Sarcolaena.

All species of Sarcolaena have an anni

toothed iiecl, u\ located between the stain

the corolla (Fig. 3C
2 ). It secretes a limpi

liquid, which probably is an attractanl lo

The ovary in Sarcolaena is superior, trilocular,

and is covered ui'l l< « : n Idish bo wi d c- ( I' v

3C,|. Th. single s|\lc is as long as or slightly longer

than the petals, ranges from 7 to 24 mmlong, and



Sarcolaena fruits are indehiscent capsules with

a very fragile pericarp. They are completely en-

closed in the invi uci • ies except S. del-

phinensis, in which they are only partialis I [< d

Fruit size ranges from 5 to 10 mmlong and 5.5 to

overlap has little utility in distinguishing species.

I i h fruil contains 3 to 6 black, rugose seeds to

ars, Hist. Veg. Isles. Austral. Af-

riq. 37. 1806. TYPE: Sarcolaena multiflora

Thouars (lectotype, designated by Bullock

(I960)).

lives. (3-18-15 m tall, usually branched. Leaves

alternate, simple, the blade petiolate, entire, cori-

aceous, persistent, will well-marked loni;i[m!ii I

traces from induplicate prefoliation (except in S.

tsut'x ;<:..,-,) ,md hmdi :lo ( lie>rni(i|s „ ,-nat i< -u. Stipule-,

deciduous, leaving circular scars on the young

twigs. Inflorescence terminal or subterminal, cy-

mose, ± dichotomously branched in most species,

but in S. humbertiana reduced to solitary flowers

in terminal or axile position. Flowers pedunculate,

each with a i iq-„l i I! n u,.-:ieiall i i iri

volucre; calyx dialysepalous, the 3 sepals (5 in two

whorls in S. humbertiana) widely ovate, contorted,

apii a lull til lung, -iiijph' lia is < i tin- aba\i; ! -m

face, always enclosed in the involucre; corolla 5-

merous, widely obovate, contorted, dial. I i

nemlaana. em..-. i\ rii'e. while \ e||e,w. >t wl'ile M u-

nectary annular, toothed, borne between the corolla

and the stamens; stamens 23 to 61, slightly exsert-

ed. In li
1

1 1 . 1 1 in length, slender, gla-

brous, the anthers dorsifixed, introrse. hither ate.

parallel, dehiscing by longitudinal slits: mar\ ob-

long, pubescent, trilocular with 2 pendulous ovules

per locule, the placentation axillary, the style ±
exserted. Fruits capsular with a very fragile peri-

« arp in maluniv. - nch^.-d > « iii| ietelv in the trans-

formed involucre, except in S. delphinen I
•

they are partialK enclosed.

Distribution. Sarcolaena is endemic to Mada-

gascar and occurs primarily in the Eastern and

of the Eastern Region because of similar climatic

conditions and corresponding forest composition

and profile (Koechlin, 1972).

No holotype was designated by Thouars in the

original generic description, and Bullock (1960)

designated Sarcolaena multiflora as the lectotype

of the genus from the three species described by

Thouars: S. multiflora, S. grandiflora, and S. erio-

Vernacular names. The Malagasy language

varies from one part of the island to another, and

different vernacular names are used for Sarcolaena.

Those recorded with collections are reported here

with an indication of their region: helana or mera

(East coast), vondrozona (Central), and hazo atambo

(Northwest). There is no indication of vernacular

recognition of different species.

Uses. There are no detailed ethnobotanical

i I

- The species are reputed to

have hard wood that is good for building houses,

and they are also commonly used as fuelwood along

the east coast. Sarcolaena oblun^ifolia. with its at-

tractive flowers, has been cultivated in the Pare Bo-

tanique et Zoologique de Tsimbazaza for about ten

years; the aesthetic beauty of Sarcolaena species

makes them candidates as ornamental plants in

tropical areas.

: Species ok Sarcoiakna

— ----- 6. Sarcolaena isaloei

more than 1.1 em wide.

mens 23-28; fruit partially enclosed in

2. Sarcolaena delphinet

mens 30 or more: fruit completely en-

sed in the involucre; leaves generally

, of the

the involucre; leaf a

Style 18-24 mm 1
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5b. Style less than 16

7a. Abaxial leaf s

4.5-5.5 mmI

. Sarcolaena codonorhla

: stamens 32-.W: se-

liilcnn.. CCXCII, 11. 1893. TYPE: Mad-

ar. North Madagascar: Without exact lo-

, Baron 6366 (holotype, K not seen; iso-

Trees, 8-15 m tall, the young twig- sericeous.

glabrate. Leal' blades lanceolate, sometimes narrow-

ly oblong, (6-)8-ll(-16.5) cm long, (2-)2.2-3.5(-

/).."»! (in wide ape\ .irnli , narrowing lo an aeiimi

obtuse, rarely acute: adaxial blade surlaees gla-

brous, sometimes with long appressed hairs along

the midrib (more so on young leaves), abaxial blade

surlaees lerrugineous, sparsely sericeous, with 1 or

2 iiidupheate prefoliation traces on either side of

midrib; petiole serieeous. canaliculate, (6-)7-10(-

12) mmlong. Inflorescence terminal, 4- to 16- or

more flowered. Involucre widely to very widely oh

ovate, (5-)7-8(-10) mm long, (6-)7^8(-9) mm
wide evlenoi surface with sliort brown hairs, inside

sericeous; sepals widely to very widely ovate, 4.5-

5.5 mmlong. 4—5mmwide, the abaxial sepals with

a few long hairs with apical tuft; petals ohovaie.

16-20 mmlong and 9-10 mmwide, glabrous, white

or blue; stamens 43 to 61, 15-18 mmlong, with

anthers small. 1 mmlong; ovary hairy, oblong, 1.5

2 mmlong, style 12-15 mmlong, glabrous. Fruit

9-10 mmlong and 7 mmwide, enclosed in an in-

volucre 13-15 mmlong and 11-12 mmwide.

Satcnlacnti codonochlamys is distinct in having

lanceolate lea\es abaxially lerrugineous.

.'

)

-, and e<-<>/<>»-\. Sarcolaena codono-

rhlamys has been collected in die Sanibuaim. in

northwestern Madagascar, particularly around Am-
banja and Ambilobe. It also occurs near Rantabe

in the eastern rainforest (Fig. ll.

Additional specimens examined. MA I ) \( , \S( . \ \\

.

high, Perrier de la :::-, ...
1 , „„* „| \„,| [„..

Perrier de la Bathie 3033 (P); Bas Sambirano. Perrier de

la Bathie 15676 (P): Tandava.fi Galoka (Chain.- du (ial-

oka). S\\ ofAmhiloI.e. NK end ol ndge. 3 km alon^ road

from Beramanja. Plullipson 2014 (MO. T\\|: S of \m-
batija. N slope of the Ambalomenay a\a peak. 5(H) „,. R\
(Ramarokoto and Ratotoj 1448 (P): Antaniman.lry. county

I.e. \ml,aiija. SF 5888 (P): liekaka. Hen.nom. \ml.anja.

SI- 7.->0L <>2<><> (P): \,,<lai,i|,y. \mbilobe. SI 11)152 ll').

\nkolika \ml>aiija. SI- Hint I (l'|. \1 a |,a jai.-za: Be,,,!,,.

. Drmn . 2221 (

Bathie 3022 (P).
r

driaman»a I '!'>
I Pi. Province unknown: \ Madagascar

with.. lit exact locality. Baron 5816. 6580 (K. Pi: Decan
14795 (TAN).

2. Sarcolaena delphinensis Cavaco, Bull. Mus.

His. Nat. (Paris) Ser. 2, 22: 615. 1950. TYPE:
Madagascar. Toliara: vicinity of Fort-Dauphin,

1-25 m, 20 Sep.-6 Oct. 1928 (fl), Humbert

5996 bis (holotype, P!).

Trees, 8-10 m tall, densely branched; young

twigs sericeous, later glabrous. Leaf blades oblan-

ceolate, 5-9 cm long, 1.2-3 cm wide, apex acute

and often abmptly acuminate, less commonly mu-

baa. : ada:

blade surfaces with sparsely appressed hairs, usu-

ally glabrate with age, abaxial blade surlaees seri-

ceous, with 1 or 2 induplicate prefoliation traces

on either side of midrib; petiole (6-)7-9(-10) mm
long, adaxially canaliculate, brown

16- , ered.

yohii re widely obovate, 6-7 mm long, 4-5 mm
wide, the interim surface setaceous, the exterior

surface brown, showy with medium-sized appressed

hairs; sepals 3 mmlong, 2 mmwide, free, these

generally contorted in opened flowers but some-

lime- imbricate in the buds, sparsely sericeous on

abaxial surfaces with apical tufts: petal- obnvale.

1.2-1.5 cm long, 0.5 cm wide, glabrous, white to

yellow, stain, n- 2'. 28. I 2 1.5 , m long, attached

i S. mullijlora. —B. Unopened floral i



between ovarv and iii-i lar\. anthers O.H I tiim loii<;:

ovary ± oblong, 1.8-2 mmlonu. verv hairs. slvle

8-10 mmlong, glabrous. Fruit ovoid, 11-12 mm
Innj;. .'!

(
> Mini broad, incompletely included in the

brownish green, very wideb nhovoid iii\oliu n .
.">

9 mmlong, 1 1-1 1.5 mmbroad.

fruits an- onb partialis enclosed in the involucre.

and lis leav.-s are oblaneeolale in shape. It has also

2.'? to 28 stamens, the fewest of any species.

Distribution ainl i-cnli<^\. This species occurs

in moist sublittoral forest Ir -ea level to 201) in

v irons de Korld)aii|.l,m. 1

2'< m, Humbert 5996 bis (P);

loil-l)aii|ilim region. \ of til. town along trail following

14894 (A. MO. P. TAN);

toil Dauphin bakandasa. bass n du J1HAMA. just close

the pipes back to town. 50-7C

MO. 1'. TAN): sumils of rWl-Da.ipliin. 2 km V\ of \1an-

antantely, Randrianasolo 278 (K, MO, P, TAN).
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Revision of Sarcolaena

3. Sarcolaena eriophora Thouars, Hist. Veg.

Isles Austral. Afriq. 40. 1806. TYPE: Mada-

gascar. Without exact locality, Commerson s.n.

(holotype, P!).

Trees, 3-10 m tall; twigs sericeous, more so in

young branches. Leaf' blades variable in slume. nar-

rowly oval.', sometimes narrowly obovate or narrow-

ly elliptic to ovate or obovate, (3.9-)4.7-6.8(-8.4)

cm long, 1.7^1.3 cm wide, apex usually oblnse.

>oinelimes mueitmale. base ublnse: atlaxial blade

- niaee> s[)ar>.'l\ -"i« on- aloiii! 'lie miiji b. n <>o

so in younger leaves, but sometimes glabrous, ab-

axial blade surfaces .<

rib; petiole (6-)7-9(-12) mm, adaxially canalic

few long appressed hairs on abaxial surface, and

an apical tuft of hairs at the apex; petals 14-15

mmlong and 5-6 mmwide, glabrous; disk 1 mm



high, yellow; stamens 41 to 47, une<|uall> -i •! •

7 inin long, lln anther- verv small. 0.5 1 mmlong:

ovary very hairy. + 2 mmlung, style 7-12 mmlong,

pubescent from the hase to ea. %of its length. Fruit

widely u\.nil to widely dcpte— <d ovoid, 5-7 mm
long and .")..") U mmbroad, included within invo-

lucre 10-11 mmlung and 9-11 mmbroad.

The must distinctive feature of Sarcolaena erio-

l>li(ini is dill, r.nliatioii between hairs on the lower

and upper portions ol the involucre. On the lower

pari the hairs are dense and erect, but on the upper

part lliev are less dense and spreading. This spe-

cies also has the narrowest petals in the genus.

Distribution and ecology. Sarcolaena eriophora

occurs in wet littoral forests on sand along the

southeast coast of Madagascar, from Fort-Dauphin

to l\u ilangana (big. !). It also occurs from the pre-

montaue forest- along the e-carpinent hetween tin-

eastern domain and the central domain to the pla-

Udilianal .specimens examined. \1 \ I) \( , \S( . \ I! .

Vnlaiiaiiariv: \i.ka/.,Le. ( anion Man, la/a. lie-erve

Special.' Ambolulnril.lv. K\ I. lean de Dieuj 100 (I*). SF
0504. I tolU. l,'!00r,. Ili.i.Vi. 10!!-:,

( a || Pi; Station to

re-!, ere Mnmlraka. HMD,n. Si , Hal,alara:aha I I'MCl ,|'l;

Malum f oiesiiere Mandrnka. \allec de la Mandraka. vers

I'K. <><>. SF Ili.VL' -I'l h'iaiiuran i: I ote-Kst. pre- de

:• du Faraonv. I'erner de la Hatlue 3013 (l>):

"Nosiala..SA'/62/0(l , )-Toa-

re Ampitanonoka el Salial-

a, ,n.i. 12(10 in. Cains -JtrJO (I'l: Maugoro. enlre Uepnr

asv el Mnramanga. i«M» in. I'erner de la llallue 17201 (I'l:

10347 llo,, I. 15010. Com (all I'l

garakelv. Sai indremnv. Tobv I'.K 27 mule d" \nosibe. SF
-'..WC'll'.. loliarn: |..,| I >.,,., du n. I'et.lkv. foret li ale

-in -al.le de I'etrikv. dernere le- lac-. Ulaii-c 70!', ,\U)|:

(lena. hevond llie l.olanieal garden a

est remnants near eoaslal lake. 25 r

metz 14319 (MO. TAN); Fort-I

Vlandena. 12 km of h>rt-l)auphin. Kandnanasolo 2.72.

254 {K. MO.I'.TAM; Mande.ia 12 km \ ol I ort -I i.iupliin.

forest on sand. SF OlUlil. 70/0 (I'l: lieinanm.lv loie-t. \

ol Mal.alalakv. lOOm. S/- / / 77 .'1'
I I'l: -an.lv dunes m \tan-

diomondromohn. \ ol I oil I >. . .

i

, >l 1 1 1 . . Si 22» 1 1 l I'l; about

10 km WK..I fori Dauphin. Maude, ,a n-ron. coastal low

lores! on sand. 10 „i. Zameelu el al. 7002 (MO. I". TWl.

1. Sarcolaena ^....liHom Thoiiars. Hist. Veg.

Isles Austral. Afriq. 40. 1806. TYPE: Mada-

gascar. Without exact locality, Thouars 806

(lectotype, selected here. P!; isoleetotype, P!).

Trees, 8-15 m tall; young twigs light brown seri-

ceous, glabrale with age. Leaf blades lanceolate to

narrowly ovate or ovate, 8-13.5 cm long. (2.5 )3-

4.6(-5.5) cm wide, apex acute to slightly acuminate,

base obtuse; adavial blade -ml. ice- generally gla-

brous but oeeasiouallv with verv lew appressed long

hairs, ahaxial blade surfaces brown, more so in

young leave-, sparsely sericeous, with 1 to 4 indu-

plicate prefoliation traces on either side of midrib;

i long, adaxially canaliculate, brown8 15 i,

terminal. (4-)10-ll(-l<

widely obovate, 7.5-12 mmlong, 8-11.5 mmwide,

the Ulterior surface setaceous. (Alellor surface with

very short brown hairs; sepals ovate to widely ovale.

1-5 mmlong and 3.5 O mmwide, glabrous but with

a tuft of hairs at the apex; petals obovate, 16-21 mm
long and I I— 15 mmwide, glabrous, while: stamen-

46-50, filaments unequal in size, 15-19 mmlong,

anthers 1-1.2 mmlong; ovary oblong, 2.5 mmlong,

with dark red-brown hair, style 16-17 mmlong, pu-

bescent from the base to 2
/i of its length. Fruit com-

pletely en. lo-.al m a depre-sfd obovoid involucre,

9-11 mmlong, 17-19 mmbroad.

Sarcolaena grandiflora is easily distinguished

from olhet members of the genus by its verv widely

obovate cup-shaped involucre (Fig. 3B) and the

presence ol pubescence on the lower 2
'\ of the style.

Distribution. This species has been collected in

only two areas of Madagascar (Fig. 5). It occurs in

the wet, central and eastern littoral and sublittoral

forests in the northern pari of Toamasuia province,

in the vicinity of Fenerive-Fsl.

\dditional .>/ VI LDAG

'. TIM ).

Cavaco, Bull. Soc.

Bot. France, Actual. Bot. 97: 96. 1950. TYPE:

Madagascar. Toliara: Manampanihy basin

(Sud-Est), Mont Vohimavo N of Ampasimena,

830 m, 27-28 Mar. 1947 (fl, young fr), Hum-
bert 20705 (holotype, P!).

Trees, 3^4 m tall; twigs brown sericeous, gla-

biate. bed blade- lance. .Int.- I., narrowly elliptic

oblong. 5.5 0.5 . in long. 1.9-3 cm wide, apex

acute to attenuate or slightly acuminate, hu-e ob-

tuse: adnxial blade -ml. ice- glabrou-. ocea-ionallv

willi a few appiessed hair- <>n midiib. abasial blade

surface- -parselv bn.wn -enceoiis. with on. uidii-

pli. ate prefoliation trace on either side ,,f midiib:

petiole 6-7 mmlong, adaxially canaliculate, brown

-eric. ous. flowers solitary, asillarv or lerminal. In-

volucre < 12 mill long. (Aleiioi surface -fiiceou-.
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interim -111 fare uiilx'si el I. c;il\ \ "> uj -oils, Willi 2

rxiotio! iiml ."'. iKlcl liil -rji.ls. e\lenor sepals ovati .

2 mmlong and 1.5 mmwide, with few hairs at the

ape\. inner sepals widel\ to very widely ovate, 4

mmlong and 3.5-4 mmwide, sparsely sericeous

with .
si

;

I

f )
l ,1 iilil oj h.i i .; , o-iill i n:< ions; sl;i

mens aliout 10; ovary hairy. Fruit unknown.

Despite the fact that few collections have been

made for Sarcolaena humbertiana, it appears that

!he invol leri nol ;:i, u!i d i:] i; tun pa-Is -.epniates

it from the rest of the species in the genus. Ac-

cording to Cavaco (1952), the character of solitary

flowers hearing 5 instead of 3 sepals i

the genus. However, the number of s]

not sufficient to eonlinn whether Cavaco's descrip-

Distribution. This species has been collected

only twice, at Ambohitantely at 1600 m, north of

Ankazobe, in the province of Antananarivo; and

distantl) in southeastern Madagascar, to the north

of the Fort-Dauphin region, at the Vohimavo peak

at 830 m (Fig. 6).

i
,("/-,-,/ M \l> \i

. \>l \l; An-

tananarivo: Tani| nt i

i i,
I

' \ ikazobe (centre).



to narrowly elliptic

6. Sareolaena isaloensi* \ Ivandrianasolo iK ,|.

S. Mill., Novon 4: 292-294. 1994. TYPE:

Madagascar !• ianarantsoa: plateau and valleys

of Isalo, Wof Ranohira, 800-1250 tn, 29 Jan.-

2 Feb. & 8-10 Apr. 1955 (young buds), Hum-

bert 28695 (holotype, P!).

Trees, 6-10 m tall;
;

brate. Leaves alternate,

leaf blades narrowly ov

5.3 em long, 0.5-1.1 cm wide, apex acute, mucro-

nale. base olilu-c: adaxial blade surfaces glabrous.

abaxial blade surlaces sp.uselv brown sericeous.

lacking induplicate prcfolial.on traces; petiole 4-8

nun. canaliculate ah.mallv brown sericeous. Inllo-

ivm eiice terminal. Iloweis solitary or paired. Y>iing

involucre surrounded by a brown sericeous cadu-

cous spathe. Involucre wild Ion-, spieaduig. slill

bairs. peduncle brown sericeous. 2-6 mm long.

Mowers and fruits unknown.

This species is distinctive in its verv narrow

leaves that lack the induplicate pieioliali.-n liace-

presenl elsewhere 111 San kLu'iih . and in the long,

stiff, spreading hairs on die mhiiij; involucre.

Distribution and ecology. This species occurs

in Isalo, west ot Ivanohua. the southern html ol the

central domain (Fig. 7).

Specimens examine,!. MADAGASCAR.Fianarant-

soa: Isalu mass,!. Rrla...ii..ii.».i. I(XK> I.mM) „,. lit 20

Nov. !<)<,(). Irandn :mi (I'l: Isalo. ta,.ia v Hand. 'KM)

.... 24 Nov. I<>32. I'erriei ,lc la llalluc Ihlu'Sf. (I'l; l-alo

ina--.il ii.-arhv the sign ..I Kalo Su.l. \\ ol lianohiia. SI-

7. Sarrolarna miill.llma Thouars, Hist. Veg.

Isles. Austral. Afriq. 40. 1806. TYPE: Mada-

gascar. Without exact locality. Thouars s.n.

(lectotype, here designated, P!; isolectotype,

Cnnserv. Jard. Hut. Crnrvr. 12: To. PHI!!. H I'l :

Madagascar. District ol Natomandrv. en sol sahlo-

iirux. arhre d.- laille niovenne. 2o Oct. I'XI.V. Cullol

52 (G).

Trees, 4-15 m tall; young twigs brown sericeous

to glabrate with white lentieels. Leaf blades lan-

ceolate to ovate or narrowly elliptic to elliptic.

(5.5-)8.5-15.5(-19.7) X (2.5-)3-6.5(-8.5) cm,

apex acute to obtuse, sometimes rounded ami

abruptly acuminate, mucronate or retuse, base ob-

tuse, rounded or -ubconlate: adaxial blade surfac-

es geuciallv gl ihioiis but o, < asioiiallv with a lew

on voiing haves, the abaxial surface sparsely se-

riceous, very often on the midrib only, with 1 to 3

induplii ate prefoliation traces on eithei side ol

midvein; petiole (9-)10-15(-20) mmlong, adaxi-

alls canaliculate, sericeous. Inflorescence termi-

nal, usually 20- or more-flowered, but sometimes

less. Involucre widely to very widely obovale. ..

7 mmlong and 5-6 mmwide, exterior with short

hails, inside surface sericeous; sepals very widely

to very depressed ovate. 2.5 3 mmlong and 3 I

mmwide, with a lew Ion-, appressed hairs on the

abaxial surface and with an apical lull <»l haus;

petals obovate, 12-18 mm long and 6-10 mm

11-13 mmlong, anthers 1 mmlong; ovary hairy,

1.5-1.8 mmlong, style 10-14 mmlong, basally

pubescent, bruit very widely ovoid. (> 7 mmlong

and 6-7 mmbroad, completely included in mature

involucre 7-9 mmlong and 6-11 mmwide.

Sarcolaenu mult (flora shares many morphologi-

cal characters with \ grandiflora and can also be

confused with .S. obUmgifolia. However, it is easily

distinguished from these two species by its small

involucres, its large have- up to J.I) em long, inflo-

rescences usually with 20 or more flowers, each

with 32 to 39 stamens (Figs. 2C, 3A).

Distribution and ecology. This species is the

most widespread in the genus. Il ranges from the

northeast to Fort-Dauphin in both rainforest and

littoral forests of the eastern domain (Fig. 7).

Additional specimens examined. MADAGASCAR.
intairananas Sambava, Forei d"\iula. Inn m. />,, un a

at. /..'.'.' (Mil. I'l: K..vi.....s,leS ; „ I il,ava. .i.assil , ln.,1,1 „,,„

d-\.nl,.h.l,i.il.i.-v. :>(> ..to ,„. Ilumhcl C al. 2U2<> (I'l:

10211 [V): V.italaha Amhoiiitralaiiaiia. H\ 771". „7»l.

,",071. 100'Kt. 11)710 (all I'l: \,il.,l.ilia. SF lulo (TWi:

M inanj

|P): Maiianja

(MO):

W9 (P); Anef'.lrala Vangaindi, V U*H
. SF .y>2<> (I'); \i..li,a.ialM.-\ni|.aril,e Van-

. SF 7109 <P): Nosiala-Kfalsv Farafangana. SF
:_"/." (I'». P.mualan.i N.d. Mananja. v. >/ ".'».>/ (P.: Y.si-

ala-Ktal^ faralangana. SF 12212 (Pi: |- ,1 ui.nto an.hal.v

\.»sv \arika. SF Fit." (P): \mhomndamha \<»sv \anka.

SF FlITli (P): laralangana. IvYnia Kvato. SF 17,212 (P):

l'..|,.,k. ....I.a IIi..|-..i.iIm- hi.alang,...;.. Si /o/.i/lPl. Ma.ol.

ita Mananjarv. SF U>I7(>. 21001 (I'l. Toamash.a: \alo

mandix. linmud l>>»2, I Pi: II.- Sai.Hr Marie-. Homer l»l

(P): \nil.ila l.emaitso. lioileuu F>7 IP). Hoirin s.n. (P):

h.iilpnniir. /»'„/,./ s.n. |Pi: \.nl>il.i l.-mailso. derrirre la

lagiine. :\. -:, m. Fours 2<>l0 |P): along the route #o. S of

hM,er,vc-Kst between PK ::ii I'K KM), m.-stlv s ;1M ,|x soil,

iim.e than ".(I „,. Cr, M,i 7,27,"2 ,\lll|: m.id I.. Vnalalava.

\\ ..I loulpomlo. Dan X lia,uc„ 2.117 (MO. P). ll.V)
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Knnnl 11267 <\H>l: Cm, n lamataN e. iV,,,/,/,,/ .,.„. (I'|: Ya- Eema.tso. close In the- fern. 5 km S of the Aml.ila l.e-

lomamln. (rutlln, ,._> ,(,. MO); Soanieran'Ivongo. Humbert .nails,. ullage. l{,imln„n„s,.l„ 223 (k. MO. P. TAN): vi-

3160 (TAN): 1 km W of Ambila Lemaitso. Kniling & «-initv of Foulpointe. along tl ,1 IJ\ .",. Kan<hi,w„>„l,
>/ < —'/" MO I*. 1AM; Soanierana /^m A Wee,,,, J / , , K MO I' l\\i I isle. n domain. Ambila Lemaitso
5579 (K. P); Emirons ,1" \ml.ila Lemaitso. I.r Tlmma.s 121 III km E of Hn.kaulle. eoaMal .liuu- lores! and Inllei In.

(P): about 2 km Wof low., on road toward Rantabe (RN5), est behind lagoon. Schatz & DWrcy 1484 (MO): \ .,.! ., I.,

[>artiall\ ,1. mil , , i .1 ! i I , I ,„, sunk soil I emailso. < oaslal dune forest |us| l\ of railroad bridge. W
hnvn- II el al iWl (MO), lam, .ma Ma,t,n< /Wil») 1 ol Pangalam I. .in.ili \ l,„l ,i„l ,112 i\|H Pi \ml.il.-i

km \tt of Aml.ila I.eniaiN... Mill,; X Srlwiz 3037 (MO. I.rmailso. SF 1107 (P. TAN I. lolll (MO. P, TAN), 5868.
P. TAN): Antanambe Mananara. Moral ,-t ,,! 3620 (Pi: «5/0 (P): Antetezana Tamatave. SF 1324. 14496 (Pi:

Eoul|.ointe. /V///.7 .>>VW |l'|: f'enenw-Est. /Vr,„v </<• /« Soanie.ana IvongO, SF 2415 ,P|. \nlai,.,nahi \mbila le
Hnilnr 3001 (P): Tampina. /Vrnw r/e /« /tt//„e 13265. maitso. .SF .fc?:?/ (P. TAN): Ambodisira Kanlabe Ma.oan-
ir>fl<:i (P). M.ih.im.i.. /'./,„, r/, /„ /,'„//,„ 18/18 (Pi. \„- tsrt.a. Sr 6ZW (P). Tampolo F^nexive Est, SF 10054.

'59 (P): Ma, ,. Kaharimalala 137. 1

, Rakotozafy 1318 (TAN); / . SJ 1
• iPl S;,| l; ,..„

I



Sh 12117 (I*), suhl.tloral forests on sand in \1 ; .l. ,. .1.. - .| IL | ||K V( ||. m „| ,|, rotls s , , III( lls 15 to 50 , fila-

ii'uoial Tm.l snNinLl^sir;,,. "!,',',' I ,n Ii'ta'at
' >/' ,I,Wlt8 ^ 16 " 18 """' ^^ 1 " Ummlon »^

/.:.', » (l'i; I.mm,..,.., / -v <, //,',' |P);\io„>,ty of Tamatave. oblong, 2-2.2 mmlong, style 18-24 mmlong, pu-

\iiwici X /lumbal 2X2 \\'\. Toliara: I nil Dauphin. ( i„ bcseeiil In. in the base to en. 'A of its length. Fruits

isel 142 (I'); forestry station of Mandcna. 7 km N of Fort- completely included in the involucre, which is 13-
Dauphiii. forest on white san.l. cley. 10 m. I>\n, & Rak- , S |( amJ 13 5_24 mmwide.
»n>;«/i /.i)'.SV»' (MO): littoral forest, Fort-Dauphin, Decary

101 44 (P): forest glade. I \;iIm cap I on Dauphin. />m/n Sarcolaerui ohlongifolia is one of the most dis-

HlfifN il'l: Fl.akika. ancient dunes I,„l4 >auphi... Decan
tilu ., ivt . ... irs „, ,,„. , r|llls . „ ,..,„ be easily rec .

.^a'lwc -;;:!^^sX::^; ,•:;;:
<*—> i, y as ia rg e ^ h^ ^1, ^ m,„

Dauphin. Ihnnelz el ol. 740 (MO); Man.lena station «) km l»»g and petals 20-23 mmlong (Figs. 2D, 3C2 ).

NF. of Fort-Dauphin ami less than I km \\ ..I Far \m- Distribution and ecology. This species occurs

havarana, Cereou XDun,,-!: X2o>> (MO); .>.."» km F of Fort- mainly on the central and southwestern slopes of
Dauphin Ma,,aulou,na road on „, ad ... Manalialv in

,,.„. r|Ml|m | ( | <tII)>llll W| 1(T( . „ ls OMt . ol ,| Ir maill ( ,, m.

dense eoaslal loivsl. (.ereau 2 122 (MO); Man.lena. John ,., ,
... ,. ,. . .

so// s // (MO Pi l.clweeii Si I oiiis Peak all. I the sea Foil
pOllCIlls ol III. - h !<) I

, >
I- l< M sts llolll Alllslia-

Dauphin Meuiitx. Humbert ,»<>,,
1

1

'. I \M: region ol Fort- he, south to Ihosy, and west to the Itremo chain

Dauphin, on OIT concession. Man.lena site. low forest on (Fig. 6). Its distribution extends also to the eastern
sand. \l.ri,.,,„„ ri al. 14120 (MO): St l.me (ManafialO.

,, S( . arj)im .
Ilf

(
f rom ca . 80 m), a transitional zone

'i

1

io"0 iJ'iu '!;',

i

,!

i

k'"':,;:'

i

„'',

,

;,

h1

t„' 7^,7^. h«™™̂ <™trai and eas,e ™d ° mains -

2<>.V> (MO); Man.lena. in the Poia.uoal garden. Randri- Additional specimens examined. MADAGASCAR.
auasolo 27,1. Sflk. Mil. I'. I \ \ I: Man.lena. Sh ,'"/<l\ \„, ,„.,„,, i% „• , km ol \,,l .hi isoin \ of Alltsiribe

17,47 |l>. TAN). 22X7, (TAN). lOlo (P. TAN). 0270. 700<K V2M_ Vm) m. ,,,„„ H>2or ,. _»>22X (MO. P); rocky hill-

7X17,. ll.li.K 17,021 (I'); hVmangi.lv Mananteiuna Fort-
s|( |,. i||o| ,„ ,,„„,. #:? -_ ; v , k| „ ,, „, |.-i„. |n ,| r „haiia. area verv

Dauphin. SF 21440 (l'i: al.ont 10 km \\F ol foil-Dan-
,j IA u|| |, 1)( ,, lsl(llm | spring. I3(M) in. Coal 2<>t>7>2 (MO);

I km I ol I'liman and Sec-

t on sand, Zaru<

chi el ol. 77,07, (MO. TAN). Province unknown: central

Il'l li.no,,,,
,

l l'i Unuo, w, tl'W/,,,,-//.^,, (I'l (on,
, lln ,„,, m, .„ |.... .1. -I.gl.tb .Im.iiI.. .l". "l IKl .... .<...<!

mnson s,, (I'l: r,,.^ 2<>10 ,1'.: //„,„/,/„/ /,,.>. /o.", (l'i. Ml)| , //„„/,,, ,, „/ ,.-,, {X]l) |>): ; k| „ ,. „, Vll|<1/Ill , l|(1 ,

/^ ,T\M. .,V- (I'l: ^,.,,/o/ ,,, (I'l: /„„,_- r (I'l: /V.o/c, ,,„,.„ I( , r ,,| zollt . Ilrh „ „,,„,,„ ,,„, ,.,.„,„ ,| (im;IIM .

s.n. (I'l: Rieluud s.„. (I'l: Waterlot >" I')- .|ml,|lv dlsli„|,ed wet l.ue-l. 1 1
.',(

I III. hum lie, at. It,'!')

(MO. i» TAN); !! ioad-km along Hack W of Anjozorobe.

F. Gerard, Ann. Inst. 3.4 km past school near \nlsahal.e. Ml. Hafatrapeo. <Iis-

Bot. Geol. Colon. Marseille, ser. 3, 7: 26-28. " ,rl)e(1 r,
' mni,nt lo,vs,

•
127,) »' / '""" 7 "'

''' "' 7:i7L 7ll( >

1919. TYPE: Madagascar. F.anarantsoa: Tapi.i '™\ ''
'

" " '

tsirahe and Amhositra. I'K 202. I KM) „,. liosser W.uH I

TAN). Sernce fo,esl,e, 2.il(> (IM: I'K 12 road Ivalo to A.

hatolinandrahana. Zinsser <><>7>>i (l>. T\N): Mont Ihity (

Trees, 3-12 in tall; young twigs sericeous, gla- sl "l»'l- s ^ <»' Antsnal.e. PXKI m. Cranes 20.i0 (Mi

brale. Leaf blades nanouK nvatc. elliptic o, oblo, Iti
,

IVN '' V««'»»-'i^« -li-l.-.-I \..d,na Iha.ldalana In. \.

„ ,. ...., .,, -, '.>.
,

halonanalian .lane. 1 KM) WKH) ,„. Cours 7>7.i7 (P): ,

to ovale o, elhptu. 1.12-IKh, |(-02l cm long.
(

. m|U of Vm|ii( |;m(|ra||ari;1 ,„ (M) ]m) „, /M(/

occasionally acuminate, base ± obtuse; adaxial I U)2o (l'i; \ml,..s,i,a ,n the lapia woodland. Dec,

blade surfaces glabrous, occasionally will, a leu '
"-''" l1

'

1
- \ --

1
•. t -l ........ t ... I ....... - lap.a ».....IL.u.l l..i<-

long appressed hairs, ,„„, so wlum young, with 1 ^'lul" !" Zr^Hl^
or 2 induplicate prefoliation traces on cither side '^ 1277 (I'. TAM: Jieinitv ol 'Ami '''s,i,a'.',eJ"ol w'.-ie

ol mi. Inl.. petiole |.V|7I0(-1 I) mmlong, adaxudlv slope woodland in Faliariso. U»(H) .... Humbert 144X7, [\

L500-1700 in. Humbert 2X27
sif (Pllremo. V\ of Amhositra. d

15(H) m. MePherson
iniii.il. iciliiced . lieliol. unoiis . yines of 1 to 2 or 4

flowei

short hails, interior sericeous; sepals widch ovate. I'. FAN I: distn. I Nmhositra. ueai \njoma. I. ipia woodland

6^8 mmlong and 4.5-5 mmwide, abaxial surface '— '• l ^'"'' -''"' (''>: Kia.lanana.' Ilaka ,,-n.re. Peltier

with few appressed long hairs and an ap.cal tul. of ;/",''
{V

t j:\ ^ ' """ ,l ^ Um '»• Pl ™*r (/ "/"
, .

,

FF
., . .. .

liatllie O.i.iQ (P) : western slope |,,i,„, ,. s ,»l \nKual.e.
hairs at the apex; corolla ohovate lo widely obovate, 15)K) m_

,, rmrr ({(
.

I(l /W//||V , , :{im
-

„.,. M()| „ „, i|v> 2m)
20-23 mmlong and about 13 mmwide, white to m. Perrier de la liailnc 1. 1777 (Pi; \n.hingitra chain. 15(H)
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'.. ' Hi, ' K..II.I.LJ - M

I'm in ,ir !„ Ilullur (P T\N|: hall vvav

bositra. K\ 7. I'K 15. Col ,le tapia. Ran-

(K. MO. P. TANhmadlo Ambatofinandra-

mmhale Hiuxlriunasoh 231 (K. MO. I'.

Vlorondava, 8.7 km SWof Ambatofinandra-

lasolo 233 (K. MO. P. TAN); Itremo chain.

<23(>{k. MO. I'. TAN): Ambatofi-

.oro, Pk 19.3. Randrianasolo 233
(K. MO. P. TAN); between Antsirabe and Ambositra. Pk

202. I KM) in. SF 2. U <P>: \,ikara,„ei,a \inhalavao. SI-

MM(P): Anlanimena forest. SF 1724 |Pl: \mhoandro

of forest of western slope, forest of Faliarho. SV\ of \m-

bositra. SF 11544 (P): Ankijoma-Ambohimahazo-Ambo-
shra.SF 13471. 1 47 (u (P): ( ientre. granitic • ma»il ..I It.,.

dana. between Vnkaramca 1 lln-v. I 300-1 KM) „,. SF
•<. (Pi loa.iiasina i m f. of Mandraka

l> i I ii \ilansonia X: 197.

1872. = Leptolaena bojeriana (Baill.) Cava. ...

in Mem. Inst. Sci. Madag., ser. B, 4: 64. 1952.

.
i i Hull. Soc. Linn.

Paris, I: 565. 1886. = Leptolaena bojeriana

(Baill.) Cavaco, in Mem. Inst. Sci. Madag.. ser.

B, 4: 64. 1952.

">
i I

I «
I ill i P.idl So. I. inn.

Paris, I: 565. 1886. = Leptolaena bojeiiana

(Baill.) Cavaco, in Mem. Inst. Sci. Madag., ser.

B, 4: 64. 1952.

./' / Baill.. in Bull. Soc.

Linn. Paris, I: 565. 1886. = Leptolaena dio-

sjnroidca (Baill.) Cavaco, in Bull. Mus., 2 erne

serie. XXIII: 135. 1951.
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